Demographic profiles, volume consumed, time to hospitalization, clinical presentation, laboratory findings, treatment details, and outcomes of patients with hair dye poisoning were analyzed to assess the effect of Super Vasmol 33. The efficacy of methylprednisolone as compared to hydrocortisone in patients was also investigated. Findings show that there are significant differences in the clinical profiles laboratory markers such as markers of leukocytosis, rhabdomyolysis, and hepatitis among patients who consumed fewer volumes than larger volumes. Toxicity is dose dependent with increased morbidity and mortality. Consumption of even lower volumes resulted in hepatitis. For an apparently similar clinical and laboratory profile of patients, treatment with hydrocortisone is as effective as methylprednisolone in the clinical outcomes. These findings suggest that Super Vasmol 33 is emerging as a major source of poisoning.
Introduction
Poisoning is one of the preferred means of suicide. The most common poisoning encountered is ingestion of or exposure to insecticides and pesticides. Ingestion of Super-Vasmol-33, an emulsion-based hair dye, is in trend as a major source of suicidal poisoning following pesticides because of its easy availability and low cost. Accidental and intentional causes of poisoning have been reported from various parts of India [1] [2] [3] [4] [5] [6] [7] [8] [9] . It contains paraphenylenediamine (PPD) and a mixture of other chemicals that can damage the respiratory, muscular, renal, and hepatic systems and cause death [10] . The purpose of the study is to share our experience on clinical presentation, laboratory findings, and outcomes of hair dye poisoning in a rural part of Andhra Pradesh.
Methods
This retrospective study was conducted by the department of emergency medicine during the years from 2008 to 2011. Institutional Ethics Committee approved the study protocol for publishing the results. In these three years a total of 50 patients with hair dye poisoning were admitted to this hospital. Data extracted from the hospital records in specified forms. Demographic profile (age, gender, and socio economic status), volume consumed, time to hospitalization, clinical presentation, laboratory findings, treatment details and outcomes were analyzed. 25 (50%) had vomiting prior to hospitalization. Three patients have received the primary care. On arrival, all patients received gastric lavage, antihistamines, parenteral steroids, and sodium bicarbonate. Hair dye is available in 50 and 100 mL bottles; total amount of contents minus volume remaining in the bottle gives a rough estimate of volume consumed. None of them were brought dead. Six patients left the hospital against medical advice, and they were contacted telephonically to know their health status. Serial liver function tests (LFTs) were available in 24 mechanically ventilated patients, and the times required for normalization of liver enzymes were analyzed. We explored the efficacy of methyl-prednisolone as compared to hydrocortisone in patients who consumed more than 50 mL of poison. 
Statistical Analysis
The data incorprated in the case record forms were transferred to Microsoft excel spreadsheet 2007 (Microsoft Corp, Seattle, WA, USA). The statistical analysis was executed by Sigma graph pad prism software, USA Version-4, and SPSS version-11. Continuous data were presented as mean, median, range and standard deviation. Between groups, analysis was carried out by using "t-" test and ANOVA followed by the Bonferroni post hoc analysis. Categorical data were presented as actual numbers and percentages. Categorical variables were analysed with "Fischer's exact test." Pearson's and Spearman correlations were used to determine the association between volume consumed and the other variables. For statistical significance, the probability value of less than 0.05 was considered.
Results
The mean age and range of presentation was 23.8 ± 7.8 (15-60) years, mean volume consumed 75.2 ± 38.4 (25-250) mL, and mean time to hospitalization was 8.9 ± 10.9 (1-72) hrs. The classical features of hair dye poisoning such as cervicofacial edema with the hard protruding tongue was observed in 44 (88%); out of these 22 had difficulty in opening their mouth. Dark urine was observed in 47 (94%) and hepatitis in 50 (100%) at presentation. None of the patients presented with ARF on admission. The clinical and laboratory features and outcomes were shown in Tables 1 and  2 . During the hospital stay, 30 (60%) received hydrocortisone and 20 (40%) methylprednisolone. 2 (4%) needed an emergency tracheotomy during admission. During the hospital stay, 24 (48%) required ventilatory support for airway compromise; among them, two (4%) patients died due to respiratory failure during hospital stay. The mean ICU stay was 6.35 ± 4.19 days (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . The duration of ventilator support was 6.19 ± 4.19 days (1-13). In a group of 18 patients with ventilator support, time to normalization of liver enzymes was found to be 8.75 ± 1.98 days. Three patients (6%) developed ARF after 72 hours of poisoning and recovered with hemodialysis.
It can be noticed from Table 3 that the proportion of patients who had cervicofacial edema was apparently similar in both groups. All patients who ingested more than 50 mL of poison had difficulty in mouth opening, and 23 patients out of this group required ventilator support suggesting the severity of cervicofacial edema with larger volumes. There are significant differences in the clinical profiles laboratory markers such as markers of leucocytosis (TLC), rhabdomyolysis (CPK), and hepatitis (SGOT, SGPT and ALP) between patients who consumed fewer volumes and those who consumed larger volumes. The length of ICU stay was significantly more in patients who consumed more volume (6.19±4.19 days versus 2.42±0.96 days, P < 0.0001).
We evaluated the effect of time to hospitalization (from Table 4 ), on the clinical and laboratory profile and found that the classical features of poisoning such as cervicofacial edema, dark-coloured urine, and hepatitis appear as early as in six hours. However, the development of full-blown picture of poisoning occurs between 6 and 12 hrs after this was substantiated by statistically higher values of total leukocyte count, CPK, SGOT, and SGPT in patients who presented between 6 and 12 hrs. However, the values of these markers were not elevated as compared to patients who presented after more than 12 hrs of ingestion.
We explored the efficacy of methylprednisolone versus hydrocortisone in patients who consumed more than 50 mL of poison, and the results are shown in Table 5 . In comparison, age, volume consumed, time of admission, clinical and laboratory profiles at admission were similar in both groups, and there were no statistically significant differences in the length of hospital stay, ventilator support and clinical outcomes between the two groups.
It can be seen from Table 6 that patients requiring dialysis correlate well with time to hospitalization, (r = 0.44, P = 0.002), CPK (r = 0.34, P = 0.02), and SGOT (r = 0.41, P = 0.004). It is possible that these patients might have received primary care elsewhere and referred to this hospital once renal failure has set in. It is also appreciable that these patients had statistically significant levels in CPK and SGOT than the no-dialysis group. Time to hospitalization (hrs) has been shown to be significant predictor of dialysis than patients who does not require dialysis (29.0 ± 37.2 versus 7.7 ± 6.2 hrs, P = 0.001), respectively (Figure 1 ). 
Discussion
Supervasmol-33 is emerging as a poison in this area. The constituents of this hair dye include PPD (4%), resorcinol, propylene glycol, ethylenediaminetetraacetic acid (EDTA), sodium, liquid paraffin, cetostearyl alcohol, sodium lauryl sulphate, herbal extracts, preservatives, and perfumes [10] . Some of these ingredients are known toxins with multiorgan effects, while the toxicity profiles of others are not known. The combined effect of the individual compounds may be responsible for its significant morbidity and mortality.
Accidental or intentional poisoning results in systemic toxicity [11] in a dose-dependent manner [12] . In our study, we observed the classical features of poisoning within four to six hours of ingestion. We also found that that the markers of leucocytosis, rhabdomyolysis, and hepatitis were significantly higher in patients who consumed larger volumes suggesting dose-dependant toxicity.
We analyzed the demography and laboratory profiles of patients who required dialysis and found that patients requiring dialysis correlate well with time to hospitalization, CPK, and SGOT. However, the onset of renal failure was delayed as much as days.
In this study, self-poisoning tendency was predominant in young females of lower and middle socioeconomic class. It is usually ingested to threaten the family members if their demands were not met. The features of poisoning were observed with consumption of even lower volumes such as 25 mL. There was a threefold increase in the values of the markers of rhabdomyolysis and hepatitis upon consumption of larger volume suggesting its dose-dependent toxicity. With large volumes, there was an increase in morbidity such as patients needing ventilator support, duration of hospital stay and mortality.
The classical features of acute poisoning were seen within six hrs; untreated patients developed full-blown picture of poisoning between 6 and 12 hrs, and this was substantiated by significantly higher values of total leucocyte count, CPK, SGOT, and SGPT in patients who presented between 6-12 hrs than those who presented under 6 hrs. In patients who 4 ISRN Emergency Medicine were admitted into the hospital more than 12 hrs of ingestion these markers were not statistically different as compared to those between 6-12 hrs. Poisoning due to PPD has a high mortality. Therefore, early recognition can be life saving. As there is no specific antidote, the management of poisoning includes gastric lavage, antihistamines, parenteral steroids, and alkalinization of the urine. Respiratory distress is the major early challenge, which may require ventilator support. Renal support in the form of dialysis is required in acute renal failure. Limited data were available on the head to head comparison of hydrocortisone and methyl prednisolone in hair dye poisoning. In this study, we compared the efficacy of hydrocortisone and methyl prednisolone and found that, in an apparently similar clinical and laboratory profile of patients who consumed more than 50 mL of poison, treatment with hydrocortisone is as effective as methylprednisolone in the clinical outcomes like duration on ventilator support. However, caution has to be executed in interpretation of this study results because of small sample size.
Study Limitations
Serial measurements of laboratory parameters were not available to assess the time to normalization of all lab parameters. Assessment of effect of individual variables on clinical outcomes needs much larger sample size.
Conclusion
This could be a warning to the Asian countries that supervasmol-33 is an emerging alternative to organophosphorus poisoning because of its easy availability and low cost. Toxicity is dose dependant with increased morbidity and mortality. However, consumption of even lower volumes as few as 25 mL resulted in hepatitis. We recommend introducing less than 25 mL sachets in place of the currently available 50 mL and 100 mL since such small volumes can reduce the severity of poisoning though it is difficult to put a stop to determined suicides.
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